The problem of resonance scattering in a finite medium which is permeated by a uniform magnetic field is described. A parallel beam of unpolarized photons is assumed incident upon the lower surface of the scattering medium, the direction of propagation being perpendicular to the magnetic field Through inclusion of the Hanle effect which influences the phase coherency of the scattering process, it has been possible to treat the case of weak fields for the normal Zeeman triplet. This is in contrast to most studies of the transport of polarized radiation in which a strong field is assumed, giving rise to well-separated Zeeman components.
I. INTRODUCTION
An isotropic radiation field incident upon a medium that is spatially quantized by the presence of a magnetic field can give rise to linearly polarized radiation. In the solar atmosphere, for example, prominences are illuminated by an anisotropic radiation field from the photosphere, and, because of the low density and finite dimensions of the medium, many metal lines are likely formed in pure scattering and hence are polarized. Since the polarization measurements are in fact used to deduce the strength of the magnetic fields, one must consider the extent to which multiple scattering may influence the polarization measurements. It is this problem, the influence of radiation transport upon the polarization of resonance-scattered radiation, to which this work is addressed.
In this paper, we describe the technique for handling the problem and illustrate the capabilities of the method with application to an idealized problem. We do not discuss the computations in relation to solar observations, primarily because to the best of our knowledge the necessary observations do not exist (they are currently being attempted at the High Altitude Observatory). Furthermore, in order to understand first the basic physics of the scattering problem in a weak magnetic field, we have been overrestrictive, as will be explained below, on the assumed nature of the angular dependence of the radiation field incident upon the scattering medium.
In the astrophysical literature, those who have considered the radiative transport of polarized light (cf. Hubenet 1954; Unno 1956; Warwick 1957; Chandrasekhar 1960; Stepanov 1960 ) usually have made one or more simplifying assumptions that we have 261 been able to avoid by using the Monte Carlo method. To allow comparison of the pres^ ent work with that of others, we note first in this paper that we treat the problem of pure scattering in a region finite in two dimensions and infinite in the third, rather than the more common case of pure absorption in a semi-infinite plane-parallel atmosphere. Second, and perhaps more important, we do not treat the simplified case of strong magnetic fields where the Zeeman components are well separated. Instead, we consider the range of weak and intermediate field strengths such as are present in quiescent prominences, where the influence of the Hanle effect (cf. Mitchell and Zemansky 1961 ) must be included. The detailed features of this effect will be described later. Here, however, it is sufficient to recognize only that the Hanle effect influences the resonance scattering in relatively weak fields where the Zeeman splitting does not completely remove the levels from degeneracy. Under this circumstance, there is a coherency between the phases of the incident and the scattered photons which governs not only the resultant degree of polarization but also the angle of maximum polarization, both of which are functions of the magnetic field strength.
Because of the additional complexities introduced by treating both a finite twodimensional region and the Hanle effect, it is felt that the Monte Carlo technique is the most logical choice for a method of solution. Recent work on other problems (Fleck 1963; Ray, Deeds, and Nielsen 1966; Auer 1966; Avery, House, and Skumanich 1968) have demonstrated the adaptability of the Monte Carlo method to radiative transfer, particularly to problems involving complex geometries. A general discussion of the application of the Monte Carlo technique to the problem of radiative transfer is given by House and Avery (1968) .
II. FORMULATION OF PROBLEM
The atmosphere in which the scattering takes place is assumed to have a finite rectangular cross-section in the (F,Z)-plane and to be of infinite extent along the positive and negative X-axis. The magnetic field is uniform and parallel to the F-axis. This is an appropriate geometry for a simple model of a quiescent prominence, as can be seen by reference to numerous authors (Bhatnager, Krook, and Menzel 1951; Rust 1966; Hyder 1966 Hyder , 1967 Kippenhahn and Schlüter 1957; Tandberg-Hanssen 1967) . In addition, we assume that the scattering medium is uniform in temperature and density and that there are no thermal sources of radiation distributed within the medium.
Unpolarized photons, uniformly distributed in wavelength, traveling in a parallel beam from the negative Z-direction are assumed to be incident upon the lower surface of the scattering volume. This assumption is clearly not representative of the radiation field incident upon a prominence because the sides of such a feature, in addition to the bottom surface, would be illuminated by limb-darkened photospheric light, thus strongly reducing the anisotropy. For the present paper, however, we invoke the parallel-beam assumption for simplicity and realize it will give polarizations large in relation to those expected in prominences.
We shall be concerned with resonance-line scattering in an atomic configuration giving rise to a Lorentz or normal Zeeman triplet. In particular, the lower and the upper level will be taken to be ^So and ^i, respectively. Representative transitions of the above type would be the resonance lines of neutral magnesium and calcium. For the calculations to be presented here, application to the line of neutral calcium is most logical because its wavelength (4226.728 Â) is accessible to ground-based polarization measurements for possible future comparison.
We do not consider the coupling between these two levels and any other state of the atom. In addition, all collisional processes will be neglected.
The excited level l Pi splits into three sublevels with = 1, 0, and -1 under the action of a magnetic field. This splitting is given by the expression AX = 4.67 X HTW [cm] (1)
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where B is the magnetic field in gauss. In the case of strong magnetic fields, the three upper sublevels would give rise to the well-known ai and a 2 circularly polarized components and to the linearly polarized 7r-component of radiation. However, for resonance scattering in weak fields where there is a large overlap between the two levels from which the <r-components originate, one cannot make this simple distinction between the circular components. It can be shown from quantum electrodynamics (Breit 1933 ) that in resonance scattering, when the atom starts and ends in the same state, there is a cross-term in the wave function of the upper state involving both the states nij -± l which gives rise to a phase coherency for the process. This coherency, in the case of excitation from mj -0 to an intermediate state m'j = + 1, produces an interference between the two circular components, and the resulting radiation can no longer be interpreted as purely circularly polarized when viewed along the F-axis. Under these circumstances, the overlapping of Consider an atom to be represented by its classical equivalent, an oscillating electric dipole. If this oscillator is in a magnetic field and is excited through the absorption of radiation, then the oscillator will precess about the magnetic field at the Larmor frequency. The number of revolutions made in the precessional motion before the oscillator is de-excited will depend upon the ratio of the Larmor frequency to the reciprocal of the lifetime of the excited state, and this ratio will in turn determine the direction of reemission and hence polarization. At this point we can pursue somewhat more explicitly this classical picture and ultimately from it determine, on the average, the fraction of radiation scattered from an atom in a given direction of propagation and with a given orientation of the E-vector. It is necessary to establish this average so that the scattering can be simulated by the Monte Carlo process.
In Figure 1 we show the scattering atom to be represented by an oscillator resolved into three orthogonal component oscillators. The total radiation pattern of the oscillators would be given by three intersecting doughnut-shaped figures. To illustrate the manner in which the magnetic field influences a single scattering, we consider photons incident from the negative Z-direction with the E-vector parallel to the X-direction and we view 264 LEWIS L. HOUSE AND LEONARD C. COHEN Vol. 157 the system along the F-axis. The X-oscillator would be excited by the incoming radiation. Rather than actually consider the rotation of this oscillator, we can treat the precessional motion about the field line as an effective periodic time-sharing of energy between the stationary orthogonal X-and Z-oscillators. We must determine, then, based upon a time average, the relative probability of emission from the two oscillators, X and Z, as a function of the magnetic field strength. To do this we define the parameter 7, the ratio of the Larmor frequency, col, to the damping constant, F, the reciprocal of the mean lifetime of the excited state (effectively the Einstein A for this calculation)
where B, e, m e) and c have their usual meaning. If we weight the two-dipole patterns by an exponential damping factor to account for the random finite excited-state lifetimes over an ensemble of oscillators and integrate over all time, we obtain: where lx and Iz are intensities of photons traveling in the F-direction with ^-vectors lying respectively along the X-and Z-axes. From this, one can see that if 7 = 0, the radiation scattered in the F-direction will be 100 per cent polarized parallel to the Xdirection. On the other hand, if 7 is large, then because of the precession, the X-and Zoscillators will effectively share the excitation energy, and according to the equation, 50 per cent of the radiation will be emitted by each oscillator. When viewed along the Faxis, this will give equal intensities from the two component oscillators and will result in unpolarized radiation. Intermediate fields will give intermediate states of polarization.
If the E-vector of the incident photon is parallel to the F-axis, the F-oscillator will be excited, and, since there is no component of precession along the direction, the Foscillator will reemit the radiation. In this case, there will be no contribution to the radiation as seen along the magnetic field. The above discussion is an example of how one can view the Hanle effect in a simple manner, and it clearly illustrates how strongly the polarization of the resonance-scattered radiation depends upon the magnetic strength. In the present paper, we shall apply the Monte Carlo technique to this simplified, or average, representation of the Hanle effect. We therefore treat the resonance-scattering process as a sequence of three possible events: an absorption, followed by a rotation to an average angle determined by the strength of the magnetic field, and a reemission. Whether or not a rotation occurs naturally depends upon which oscillator is excited. The absorption and reemission events will be assumed to have completely redistributed frequencies according to a Doppler profile. In actual fact, however, resonance scattering cannot be broken down into such a sequence. As can be seen from the work of Weisskopf (1931) and Breit (1933) , there can be a strong correlation or coherence in frequency for resonance scattering, and, therefore, absorption and reemission are not independent processes. The presence of a magnetic field which only partially removes the degeneracy of the upper level further complicates the coherency problem. Future work will attempt to treat the resonance scattering as a single event, rather than as the sequence of independent events as used in this paper.
III. THE MONTE CARLO TECHNIQUE
The approach in the Monte Carlo technique is to introduce the basic physics of the problem in a probabilistic fashion, to define a system of coordinates and boundaries, and SCATTERING OF POLARIZED RADIATION 265 No. 1, 1969 then, as a computer experiment, to introduce "particles" into the system. The "particles" (in the present case, photons) move through the system following the probabilistic laws of interaction that are sampled by the selection of numbers from a quasi-random sequence. These particles are followed until they escape the medium and are classified according to their properties at the point of escape. One continues processing additional particles until adequate statistics have been obtained for the output information. This sequence of steps involved in the tracing of particles has been discussed in more detail by and by House and Avery (1968) , hereinafter referred to as Papers I and II, respectively. These references do not, however, consider how one applies the Monte Carlo method to account for the Hanle effect. Therefore, in the brief summary given here, this aspect of the problem will be emphasized.
The properties of a photon introduced from the external, unpolarized, "white," parallel-beam source are established by the selection of a sequence of three random numbers. These are used to set the angle of orientation of the E-vector, the wavelength, and the position of entry through the lower surface of the scattering medium. Given these parameters, the distance to the first interaction point is determined by the method of the forced first scattering, using the weighting procedures described in Papers I and II. After the coordinates of the photon are advanced to the scattering point, a new set of parameters must be selected for the photon as it leaves the scattering. The new wavelength, being based upon complete redistribution in the present approximation, is easily set by using a random number to sample a probability distribution function for a Doppler-shaped emission profile. However, the direction of reemission and the new orientation of the E-vector are intimately related to the Hanle effect, and they are treated in the following manner.
If we consider, for illustration, that the E-vector of the photon coming into the first scattering is perpendicular to the magnetic field, then the X-oscillator is excited. To account for the Hanle precession, we use equations (3) and (4) as a two-point probabilitydistribution function which, when compared with a random number, will determine whether the X-or the Z-oscillator will emit the photon. As can be seen then by processing many photons, the net effect of a rotation for any given magnetic field will be produced by selecting the emission to be from one of the two oscillators according to the probability given by equations (3) and (4). Once it is determined which of the two oscillators will emit the photon for an individual event, the angle of emission in space is easily established. First, the angle 6 is selected using the probability distribution based upon either the (sin 2 6)-or the (cos 2 0)-phase function for the X-and Z-oscillators, respectively, where 6 is measured from the Z-axis. Second, an angle 8 is chosen at random from a uniform and continuous distribution over the range 0-2 tt, to account for the fact that the radiation pattern is a figure of rotation about the axis of the oscillator. With these two angles, the direction of propagation and the orientation or phase of the Evector are determined. The E-vector orientation is set by the condition that it is perpendicular to the direction of propagation and lies in a plane containing the propagation vector and the oscillator.
For the situation where the incident photon is initially absorbed by the F-rather than the X-oscillator, it is not necessary to consider the emission-switching between different component oscillators since this component does not precess. In this case, the two angles, the direction of propagation and the orientation of the E-vector, can be immediately determined as described above.
This scheme of selecting the three orthogonal oscillators for emission, rather than one oscillator at some intermediate orientation, works equally well for each scattering after the first if we treat the problem in the following manner. Since the direction of scattering is known after the forced first scattering, one may determine the fraction of energy associated with components of the E-vector that lies along each of the three orthogonal axes of the system, i.e., Ex 2 , Er 2 , and E^2. These components can next be used as a threepoint probability-density function from which one can select at random, with the proper LEWIS L. HOUSE AND LEONARD C. COHEN 266
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where A\ is the mean free path for photons of wavelength X and of the one specified state of polarization and where r is a random number (see Papers I and II). Finally, the photon is advanced in the Y -and Z-coordinates (neglecting advance in the X-coordinate) using the projections of D\ determined by the angle of emission. This whole procedure of reemission and advance to the next absorption using the orthogonal components is continued until it is determined that the photon being traced passes the boundaries of the scattering medium. Ideally, upon exit one would record all the parameters of the escaping photon-weight, frequency, direction, position within a particular surface at which exit was made, and orientation of the E-vector. Upon completion of processing a large number of photons, the stored data could be interrogated to give line profiles or polarizations viewing the medium at any desired position and direction with a specified angular resolution. However, for the number of photons which must be processed for one calculation in the present problem (^lO 6 ), it is not reasonable to store all this information, and, therefore, only a limited number of photon counters are used during the processing. If the photon leaves the medium with parameters that can be accepted by the counter, for example, within the solid angle subtended by the counter, then the parameters of the photon are recorded. (The exact specification of the counters used in this problem will be given in the next section.) Thus, after the photon leaves the medium, it is either counted or rejected, and the calculation returns to pick up a new source photon and begins the tracing process once again. This procedure continues until adequate counting statistics have been attained.
IV. RESULTS

a) Parameters for Calculation and Counting
The calculation presented in this section can be interpreted, in general, in terms of the quantities r 0 , 7, and y, representing, respectively, the total line-center opacity (sum of the two orthogonal states of polarization), the magnetic field in terms of the Larmor frequency relative to the natural damping (eq. [2]), and the wavelength in terms of Doppler widths (X/AXd). However, for the purpose of reference and orientation we shall specify typical parameters for the formation of the Ca 1 resonance line in a quiescent prominence.
If we take as dimensions of the scattering atmosphere a height Z = 5 X 10 4 km, a width F = 5 X 10 3 km, and an infinite length X, then, for an electron temperature of 10 4 0 K and an electron density of 10 10 cm" 3 , the opacity would be roughly r 0 (Z) ~ 4 and t 0 (F) ^ 0.4. The opacity is based upon an absorption coefficient of 5 X 10" 12 cm 2 per atom, a concentration of Ca 1 of 10" 2 , with essentially all the neutral calcium in the ground state (House 1964) , and a relative abundance of 1.7 X 10" 6 7Vh. The Doppler width at zero turbulent velocity is 0.029 Â, or, at random macroscopic velocity of 5 km sec" 1 , it would be 0.076 Â. We emphasize at this point that all calculations presented graphically in this section are based upon one specific ratio of height to width. This ratio is Z/F = 10, and, as mentioned previously, it is representative of quiescent prominence. Results will be given for different values of r 0 (Z), which obviously implies either different values of the density of the scattering particles or different over-all geometric dimensions. However, under any circumstance, maintaining this geometric ratio implies that, since the medium is assumed homogeneous, the ratio r 0 (Z)/r 0 (F) will always be taken as 10. In general, the important 1 The calculations were carried out on the N.C.A.R. CDC 6600 computer, and programming the problem was the major contribution of one of the authors (L. C. C.).
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results for scattered radiation as seen along the magnetic field are independent of the Z/Y ratio as long as t 0 (Z) > t 0 (F). For the magnetic field strengths in quiescent prominences, 2-50 gauss (TandbergHanssen 1967), the parameter 7 takes on values from about 0.1 to 2. To be specific, for Ca 14227 Â, 7 = 0.439 for a 10-gauss field. At the extreme of 100 gauss, the components of the upper level would be shifted only by 8.34 X 10~4 Á, and, since this is far smaller than the wavelength resolution used in these calculations (given below), we are justified in treating the components effectively as unshifted.
The results to be presented are based upon photon counters having the following properties. Data from only two counters are given, one viewing the top and the other viewing the side of the medium. The counters are oriented so that their symmetry axis is perpendicular to the surface of the scattering medium. Since the problem is symmetric along ± F, photons which exit from either side may be counted together. In the current calculations we do not consider geometric resolution in the F-or Z-dimension; that is, all photons which exit from either the top or side surface at any position within the surface are counted if the propagation vector lies within the appropriate solid angle of one of the counters.
The angular aperture of the counters is 36°, which is large compared with the aperture of actual observing instruments. It is necessary, however, to use an aperture this large to obtain adequate counting statistics. The particles which enter one of the two counters are classified according to their wavelength and the angle of the E-vector with respect to the direction of propagation. The wavelength band width of 4y on one side of the symmetric line profile is divided into twenty zones. The polarization angular zoning contains twelve zones in 360°, or effectively six zones in 180°, since there is mirror symmetry of the E-vector about the propagation vector. Thus, we see that if the Monte Carlo photon leaves the surface of the medium within an angle of 18° to the normal, it will be counted in one of the 240 (2 X 20 X 6) categories, and it is on the basis of this classification that the line profiles and polarization given in the next section are constructed. Requirements of computer storage and average processing times per photon are given in the Appendix. Figure 2a shows the absorption-line profiles obtained by viewing the medium parallel to the Z-axis (top), and Figure 2b and 2c show the emission profiles of the scattered line in the two linear states of polarization when the medium is viewed along the magnetic field (side F-axis). In Figure 2b the profiles are for the state of linear polarization in which the E-vectors lie in the angular zone centered about the X-axis, while Figure 2c gives the corresponding profiles in zone center on the Z-axis. The radiation emerging from the top is so nearly unpolarized that the absorption-line profiles in the two orthogonal states of polarization are essentially the same; therefore, only one set is given. In these plots, the ordinate gives the actual weight counted in each of the wavelength zones, while the abscissa is the wavelength in Doppler widths. The parameter for the family of curves is ro(Z), the total vertical optical depth at line center. The entire set of profiles is given for 7 = 0.25.
b) Line Profiles
The irregularities seen, particularly in the scattered emission profiles, are due to counting statistics and to the fact that data points are connected by straight-line segments. A total of 10 6 photons were processed for each model, that is, for a particular To(Z) and 7. The statistics could be improved by significantly increasing the total number of particles processed, and if refined calculations are to be compared with a specific set of observations, the increased time required to improve the profiles can be justified. (See Appendix for example of computing times.)
One of the obvious features to note from the figure is the strong increase in the scattered radiation from the side and the depletion of the photons from the core of the Fig. 2. -Line profiles resulting from plots of weight W per frequency zone versus wavelength F, in Doppler units, for various values of the total vertical optical depth ro(Z) : (a) viewing medium from top along Z-axis; (b) viewing medium from side along F-axis with E-vectors parallel to X-axis, and (c) viewing medium from side along F-axis with E-vectors parallel to Z-axis.
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absorption line as the opacity of the medium is increased. The line profiles clearly begin to show saturation effects when the optical depth in one component of polarization (one-half the total depth) approaches unity. As the saturation sets in, the increased probability for scattering changes differentially between the profiles in the two orthogonal states.
As one views along the magnetic field, the relationships between the peak intensity of the two scattered components, those photons with ^-vectors parallel to the X-and Z-axes, and the opacity and magnetic field are shown in Figure 3 . For example, in this figure one can see how the increase in the magnetic field eventually causes the intensity of the two components to converge as a result of the Hanle effect. It is also apparent how the increase in opacity, and hence the number of scatterings, balances out the intensity of the two components. Thus, from this figure one can anticipate the corresponding changes which must take place in the polarization. 
c) Polarization
The degree of linear polarization within each wavelength zone is determined by taking the ratio of the difference to the sum of the total weights counted in the two orthogonal states of polarization. Figure 4 illustrates the polarization of the scattered radiation seen along the magnetic field. In this figure we plot the average polarization over the central 1.5 Doppler widths versus t 0 (Z). Again, the curves are given for various values of 7. The vertical dashed lines at the bottom of the plot indicate the theoretical polarization to be expected for a single scattering at a point. In Figure 5 we plot the polarization as a function of wavelength for various values of tq(Z) and for y = 0.25. The mean value of the polarization over the central 1.5 Doppler widths has a well-defined average within the fluctuations. It is this mean value which is given in the curves of Figure 4 . As was seen in the plots of the line profiles, a weight of the order of a few hundred to a few thousand is counted in each frequency zone over the inner part of the line profile. However, in the wings only a few counts per wavelength zone are recorded, and hence the statistics become very poor. Since the scatterings are completely redistributed, the polarization over the core is independent of wavelength.
The polarization effects in the absorption lines are more difficult to assess. In the core polarization; thus, for practical purposes, the polarization is unknown. However, at ro(Z) = 1, there are weights of the order of 1.5 X 10 4 in the central frequency zone of the two polarization states, and this gives a probable error in polarization of about 0.6 per cent. As a result, the polarization can be stated accurately to be less than 1 per cent. Figure 6 illustrates most directly the physical influence that the number of scatterings has in depolarizing the radiation. In this figure, the mean number of scatterings, (N), is plotted against the percentage polarization for the radiation seen along the magnetic field; the parameters for the family of curves is again y. The mean number of scatterings is simply determined by summing the weight scattered for each particle and dividing by the total weight processed. The points for a specific value of y are connected by two 272 LEWIS L. HOUSE AND LEONARD C. COHEN Vol. 157 straight-line segments. Two important features are to be noted from these curves. First, a drastic change in slope occurs in the range of (N) = 0.2-0.5. This occurs in the region where the total optical depth becomes greater than unity. (Further discussion of the relation between the (N) and roin pure scattering is given in Paper I.) The second feature to note is that all the curves in the figure roughly extrapolate to the same region, indicating that, independent of field strength, the radiation as seen along the magnetic field is completely depolarized owing to multiple scattering in approximately four to seven scatterings. With the flexibility of the Monte Carlo method, one can establish the relative importance of scatterings at different positions within the line profile. As an example, computations were made for the situation where all photons were initially released at the wavelength corresponding to line center. For the sample case of t 0 (Z) = 10 and 7 = 0.25 it was found that the mean number of scatterings increased to about 1.5, whereas with a uniform input in wavelength the average number of scatterings was about 0.5. In addition, the average number of times a photon scatters into a particular wavelength zone is described by a function having a Doppler-shaped profile since we treat complete redistribution. Thus, we see that the mean number of scatterings as given in Figure 6 is based on an average over a Doppler-scattering distribution. In this paper it has been demonstrated how the Monte Carlo technique can be used to simulate the problem of resonance scattering in a weak magnetic field where the Hanle effect must be considered. Although the problem treated, a homogeneous medium finite in two dimensions and illuminated by a parallel beam of unpolarized radiation, is highly simplified, we have gained insight into the influence that the Hanle effect and multiple scatterings have on the depolarization of the scattered resonance radiation. If the medium as viewed along the magnetic field is optically thin, then, because of the Hanle effect, the polarization changes from nearly 100 per cent at zero magnetic field to essentially zero polarization for magnetic fields which, in the case of the Ca i X4227, would be only 50-100 gauss. As the medium approaches optical depth of unity in one of the orthogonal components of polarization, the multiple scattering acts as an additional depolarizing agent. To depolarize completely the radiation as seen along the magnetic field requires only of the order of four to seven scatterings, almost independent of the strength of the magnetic field.
To allow the model to resemble more closely conditions for a quiescent prominence, the following improvements are to be made. First, the scattering medium will be placed above a limb-darkened radiating plane surface so that the unpolarized radiation will be incident on the sides of the medium as well as on the bottom surface; second, the interior of the medium will be zoned geometrically so that one may allow changes of the magnetic field, density, and temperature with height in the prominence model. In this manner line profiles and polarizations can be obtained as a function of height.
Finally, to overcome the poor angular resolution of the photon counters, which, as mentioned before, is set by the counting statistics, an attempt will be made to use a technique described by Avery, House, and Skumanich (1968) . This technique improves statistics by using the Monte Carlo method to evaluate the internal radiation field from which one can then compute the distribution of the source function. Given the source function, line profiles along any line of sight can then be easily constructed. To compute the source function, however, requires that the scattering-redistribution function be written in detailed analytic form. The formation of the detailed scattering-redistribution function, including the effects of polarization and magnetic field, will be the topic of a second paper.
When the calculations reach a sufficient degree of sophistication, it will be important to make comparison of these calculations with observational data for Ca i X4227. This would be done in an attempt to evaluate the influence that multiplet scattering and the Hanle effect might have on measurements used to determine magnetic field strengths.
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LEWIS L. HOUSE AND LEONARD C. COHEN APPENDIX COMPUTING CHARACTERISTICS
Since a complex Monte Carlo problem can be very taxing on computing facilities, it may be of interest to some to have an indication of computing time and storage required for the present problem. The average processing time, in milliseconds per photon, is given in Table 1 for various optical depths along with the corresponding mean number of scatterings. The total storage used was approximately 40000 8 or I6OOO10 words, of which 22000 8 or 9300io were required for variable (counter) storage. 
